A glycomic approach to hepatic tumors in N-acetylglucosaminyltransferase III (GnT-III) transgenic mice induced by diethylnitrosamine (DEN): identification of haptoglobin as a target molecule of GnT-III.
A glycomic approach to the identification of target molecules in glycosyltransferase gene targeting mice is a promising strategy to understand the biological significance of glycosyltransferase genes in vivo. In order to understand the biological effects of N-acetylglucosaminyltransferase III (GnT-III) on tumor formation in the liver, diethylnitrosamine (DEN) induced tumor formation in the GnT-III transgenic mice was examined. Our findings show that the incidence of hepatic tumor could be dramatically suppressed. A glycomic approach using two-dimensional gel electrophoresis followed by lectin blot analysis and sequence analysis revealed that haptoglobin, a radical scavenger molecule in serum was heavily glycosylated in hepatic tumor-bearing GnT-III transgenic mice that had been treated with DEN. Immunoprecipitation followed by E4-PHA lectin blot analysis also confirmed that the bisecting GlcNAc, a product of GnT-III was added to haptoglobin molecules. Since the use of DEN is known to lead to the production of lipid peroxidation products which facilitate this reaction and haptoglobin is an acute phase reactant, acting as a radical scavenger against hemoglobin or iron stimulated lipid peroxidation, a relationship between the glycosylation of haptoglobin and the suppression of hepatoma development can not be ruled out. This paper is the first report that shows a relationship between the sugar chains of glycoproteins with radical scavenger activity and hepatocarcinogenesis.